Abstract -The paper presents a comparative analysis of the data obtained from the vertical trajectory of the bar during weightlifting in the snatch mode, these amateur athletes will be compared to an elite athlete in weightlifting, in order to obtain velocities and accelerations for the evaluation of the technique used in each phase. The Lagrange interpolation method was used to obtain a mathematical representation a function of time describing the trajectory of the bar during the uprising in the snatch mode, to thereby obtain the speed and acceleration during the lifting of the bar at every phase.
To perform research was taken as reference of the optimal technique to the path of the bar that is drawn in the lateral plane the athlete during execution of lifting weights by a elite athlete. This was done using a digital camera to capture in video the execution of lifting weights each athlete and then obtain the path of each bar by Kinovea software and export the data to Matlab software for further processing and analysis.
II. WEIGHTLIFTING.
Olympic Weightlifting is a sport whose aim is to lift as much weight evenly distributed on disks that are attached to the ends of a metal bar. Although this sport has always been related to the force, today it is recognized that in addition to this component, is necessary add qualities such as coordination and flexibility are potentiated with a proper technique [5] [6] .
The International Weightlifting Federation IWF, for its acronym in English, recognizes two types of weightlifting, the snatch and clean where the two types of lifting must be done with the two hands and allowing a maximum of 3 attempts [7] .
A. Weightlifting in snatch mode.
The IWF indicates that lifting weights in the snatch mode must be continuous, attached to the body and is allowed to slide the bar over of thighs. To be valid the lifting, at the end of it, the athlete must remain stationary, with both arms and legs in extended position, the feet parallel to the plane of the trunk and the bar.
When the athlete meets the parameters mentioned previously the referees indicate the athlete that can lower the bar to the platform competition to end the intervention of the athlete. The lifting in snatch mode is invalid if the lifting is made slowly, or if the athlete's head touches the bar [7] .
B. Snatch Phases.
The snatch can be divided into two stages to facilitate their study and analyze its proper implementation, as any mistakes during the execution of each step may be a failed attempt. The first stage it has 3 phases, which takes into account aspects such as knee angles, velocities of each phase and displacement of the bar. While that stage 2 consists of 2 phases in which the most important are the speed and the time it is used to run them. In total are five phases in the snatch mode, which are the first halon, the transition phase, the second phase of halon, the fall phase and finally the presentation [4] [8] [9] .
a) The first Halon phase. In this first phase, the bar is raised to the first lower third of the thigh, product of the extension of the legs, moving the hip David Zamora, Paul Rodas, William Pauzhi, Pablo Zumba, Jorge Duchitanga, Fernando Urgiles.
Analysis of the optimal trajectory in Weightlifting in style "Snatch" T and shoulder upward in an arc. The feet of the athlete should stay as flat as possible to the floor for greater transmission of forces and a correct pressure distribution. During this first phase the bar moves upward and horizontally toward the athlete ( Fig. 1-C b) The transition phase. In this phase, the bar moves from the knees to the middle part of the thighs, bending the knees about 10 to 20 degrees, placing the shoulders over the bar with outstretched arms and wrists flexed. (Fig. 1-D 
c) The second Halon phase. During this phase, the bar moves from the middle of the thigh to the maximum height with arms extended overhead. During this movement the hip, legs and trunk have maximum extension, also causing plantar flexion. At this phase, the arms are still extended, so that the upward movement of the bar depends on the direction of the trunk. (Fig. 1-H 
C. Speed of phase.
As mentioned above, the vertical velocity of the bar during the execution of snatch, is an important parameter, the speed should increase constantly to reach the maximum in the phase of the second pull, however the velocity tends to decrease during the transition phase [11] .
To analyze the technique of weightlifting in boot mode every attempt was divided into 3 stages, which are: the rising stage, the stage of fall and finally the stage of presentation. The first stage was divided into 3 phases which are: first halon, transition, and second halon, this division in phases helps us analyze more easily the rising stage because it is the most important because if mistakes are made in this stage lifting weights could be failed. Figure 2 shows a characteristic graph of the speed vertical of the bar during weightlifting in the snatch mode.
a) First Halon vertical speed.
This speed is the ratio between the displacement of the bar and the time it takes the athlete to perform the first phase of Halon. It is expressed in equation 1 as:
Where:
• (y1) It is the vertical displacement of the bar in the first halón.
• (t) The time that takes the bar to cover the distance during the first halon phase.
b) Speed in the phase of transition.
Relationship between the displacement of the bar and the time it takes the athlete to perform the transition phase. It is expressed in equation 2 as:
• (y2) It is the vertical distance of the bar covered in the transitional phase.
• (t) The time that takes the bar to cover the distance during the transition phase.
c) Maximum vertical speed bar.
Relationship between the displacement of the bar and the time it takes the athlete to perform the second halon phase. It is expressed as in equation 3:
• (y3) It is the vertical distance of the bar covered in the second halon phase.
• (t) The time that takes the bar to cover the distance during the second halon phase. Figure 2 show a characteristic curve space-time of the trajectory of the bar during the snatch mode.
III. METHODOLOGY

A. Data acquisition.
For data acquisition 1280x720 resolution camera is used, and through this, the movement of the bar is captured during the execution of the lift. This was analyzed with the help of Kinovea software, which the resulting data to the data processing function of existing athletes in the field of weightlifting is taken, the population for the test was elected at the Sports Federation of Azuay (FDA) where six athletes of different categories were selected based on their experience, weight and level. In test 3 attempts to lift the bar, with equal weight depending on the category of the athlete was performed.
B. Data processing.
First, the characteristic curve of uprising in boot mode athlete elite was obtained, this will serve as a reference for data analysis, graphs obtained from the path of the bar on the lifting of all athletes were normalized versus time and distance, to thereby have the same frame of comparison for all athletes.
For data analysis working with the average curve of each athlete, which using the Matlab software, Lagrange interpolation is used and a mathematical function in relation to time, which represents the displacement of the bar for each athlete it was obtained. As a result it has similar characteristic curves of each athlete, which has an error regarding the actual curves graphs.
This graph and the velocity and acceleration function is obtained at a specific point in each phase, for it is performed the first and second derivatives respectively of the characteristic function of each athlete.
C. Characteristics of Athletes tested lifting in snatch mode.
IV. RESULTS OBTAINED
A. Elite Athlete.
The graph represents the three lifting of the elite athlete, in which an average was made to obtain a standard curve, which is taken into account for the analysis of other athletes
B. Curves Average
The same procedure for the remaining five athletes was conducted, resulting in the normalized average curves all athletes.
The equation representing the position of the bar graphs spatiotemporal each athlete is given by equation 4. .... ) (
C. Curves adjusted by interpolation. Then the interpolated curves and their respective coefficients of the general equation (Equation 4) is displayed.
The graphs 5, 6, 7, 8, 9 and 10 show the curves obtained by interpolation using the model of equation 4, these curves represent the weightlifting in snatch mode of each athlete, they are standardized in both the x-axis as the y-axis to perform analysis and compare the technique of each athlete. General equation coefficients for the elite athlete in Table  II. General equation coefficients for the athlete 1 in Table III. General equation coefficients for the athlete 2 in Table IV. General equation coefficients for the athlete 3 in Table V . General equation coefficients for the athlete 4 in Table VI. General equation coefficients for the athlete 5 in Table VII .
D. Important characteristics in weightlifting in each phase.
After obtaining the equations representing each lifting of all athletes, for obtain the speeds and accelerations by phases during the uprising in snatch mode we proceeded to make the first and second derivatives in the equations obtained previously. The Tables VIII and IX show 
V. ANALYSIS OF CURVES OF THE ATHLETES.
As we have seen in the curves and tables of each athlete, the elite athlete maintains a superiority in the average speed of each phase of the lifting with regard to amateur athletes, with stage 1 being the most notable, because here consists 3 continuous phases, where a greater variation of speed and acceleration occurs in all athletes.
The analysis used the first and second derivative of the equation that represents the path of the bar of each athlete, which we deliver the results of speed and acceleration in the points analyzed or the total average in each phase.
A. Analysis in Stage 1.
As determined in the tables (VIII, IX) could be analyzed at this stage the elite athlete has a top speed compared to amateur athletes, so to survey achieved in less time, and this creates less effort elite athlete. Having constant variations in the accelerations of phase 1, 2 and 3 the athlete achieves greater acceleration at the start of the phase, because the phase of the second halon must occur quickly, as if not the acceleration used in each phase is dosed, this will not allow more force to reach the final stage. Which results in the elite athlete is predominant in this stage compared to other athletes.
B. Stage 2 analysis. a) Analysis Phase 4.
As determined in the tables (VIII, IX), it was noted that at this stage the athlete elite has a negative velocity less regarding recreational athletes, this is due to the decay phase further acceleration goes to zero because less variation in the rate of fall of the bar, because if falls too needed more strength and energy to carry out the final phase is the presentation.
This defines the elite athlete is predominant at this stage due to conduct a minor downward and upward travel of the bar, so do not consume too much power and energy, which is vital for the presentation phase.
b) Analysis in Phase 5
It could discuss that at this stage all athletes have similar results as if they fail to stability in the previous stage can not make a proper presentation.
VI. CONCLUSIONS
Based on the results obtained are determined, a faster athletes optimize performance in terms of weight lifted. Phase 3 is the most influential since it presents greater changes in reference to elite athlete, where a higher slope as a function of speed is denoted.
The technique of less experienced athletes meet the continued increase in speed for the stage, yet these rates have to be higher to improve their technique. In intermediate level athletes, there is a greater extension of the runtime during the fall.
With regard to analysis speed and increasing slopes, the athlete 2 has a similarity in stature compared with elite athlete, but its weight is greater approximately 15.96 Kg, this would theoretically result in an uprising faster, or with slopes greater for each phase, but it is clear that the elite athlete, having a greater number of years of experience how much better technique and can lift a greater relative weight to their physical characteristics.
